Background: Natalizumab is a new therapeutic option for relapsing-remitting multiple sclerosis. As with other antibody therapies, hypersensitivity reactions have been observed. In the Natalizumab Safety and Efficacy in RelapsingRemittingMultipleSclerosis(AFFIRM)trial,infusion-related hypersensitivity reactions developed in 4% of patients, usually within 2 hours after starting the infusion.
N
ATALIZUMAB IS A MONOclonal antibody targeting ␣ 4 integrin. It is highly effective in reducing the relapse rate and disease progression in patients with relapsing-remitting multiple sclerosis 1 and was approved by the US Food and Drug Administration in June 2006 as monotherapy given intravenously every 4 weeks. Adverse effects include progressive multifocal leukoencephalopathy in about 0.1% and systemic allergic reactions in about 4% of treated patients. Hypersensitivity reactions usually occur within 1 hour after the infusion of natalizumab and frequently concur with the second infusion.
Here we describe a patient who presented to us 6 days after the second dose of natalizumab with a substantial systemic allergic reaction. Subsequently, he tested permanently positive for antibodies against natalizumab.
REPORT OF A CASE
A 23-year-old white man was treated with natalizumab for severe relapsing-remitting multiple sclerosis with recurrent myelitis resulting in severe gait ataxia (Expanded Disability Status Scale, 5.5). Previous treatments included steroid pulses for relapses and 44 µg of interferon beta-1a 3 times weekly. Interferon therapy was discontinued after 1 year because of insufficient efficacy. The first dose of natalizumab was given 24 days later. The patient did not report any adverse reactions within 2 hours after the first and second infusions. On both occasions there were no immediate adverse effects and the patient returned home. Eight hours after the second infusion, however, he collapsed and developed a fever of up to 39.4°C. Initially, he thought he had acquired a viral infection and therefore did not seek medical advice. His body temperature returned to normal, but 3 days later an itching rash appeared on his thighs and chest. Another 3 days later, his lower lip swelled and the general practitioner referred the patient back to our outpatient clinic.
The patient reported arthralgias and a feeling like he had a swollen tongue and throat. On examination, there was an urticarial erythema accentuated on his thighs and chest. His lower lip was swollen (Figure 1 ). His concurrent medications had been unchanged during the past weeks. He had no history of allergic reactions. After excluding infectious causes, we started treatment with 60 mg of prednisolone orally for 2 days; all symptoms disappeared in the subsequent days. We diagnosed a delayed allergic reaction, discontinued natalizumab, and initiated mitoxantrone therapy after 8 weeks instead.
Evaluation of antinatalizumab antibodies by standard sandwich enzyme-linked immunosorbent assay 1 revealed that the patient had seroconverted after the second dose of natalizumab. The number of antibodies rose further during the following 8 weeks until the first dose of mitoxantrone, when they started to decrease slightly ( Figure 2 ). The order of magnitude of the antinatalizumab antibodies in this patient was similar to other patients who have tested positive for antibodies against natalizumab.
COMMENT
This patient showed a delayed allergic reaction that developed during several days after the second infusion of natalizumab. Tests were persistently positive for antinatalizumab antibodies as early as 5 weeks after the first dose. Most previously reported hypersensitivity reactions to natalizumab occurred within in the first 2 hours after infusion. By contrast, our patient developed symptoms gradually during several days. Because we could not detect any other cause for this hypersensitivity reaction, a causal relationship with the second natalizumab infusion is very likely.
So far, typical infusion-related allergic reactions after natalizumab treatment include anaphylactoid hypersensitivity reactions with urticaria, 2 allergic dermatitis, 2 flushing, headache, and hypotension. These symptoms occurred within 2 hours after infusion and would be classified as type I allergic reactions. However, in our case, the clinical course points to a serum sickness-type reaction (type III), because symptoms progressed during several days. Three cases (2 patients in treatment groups, 1 patient in a placebo group, each at a single study center) of serum sickness were noted in the phase 2 trial of natalizumab in multiple sclerosis, 3 but no further information about the time course, symptoms, or treatment of these patients was provided. Serum sickness has also been described in association with other monoclonal antibody therapies, including chimeric antibodies, such as infliximab 4 and rituximab, 5 as well as humanized antibodies, such as alemtuzumab. 6 In one study with infliximab in patients with Crohn disease, serum sickness occurred in 2.8% of patients, indicating that type III allergic reactions may be more frequent with chimeric monoclonal antibodies than with humanized monoclonal antibodies. Data from the Natalizumab Safety and Efficacy in Relapsing-Remitting Multiple Sclerosis (AFFIRM) trial point to an association of infusion-related reactions with the presence of antinatalizumab antibodies, as 68% of natalizumab-treated patients who had hypersensitivity reactions were persistently positive for antibodies, 2 whereas the incidence of persistent antibodies was 6% in the entire treatment cohort.
Antinatalizumab antibodies in patients with multiple sclerosis have already been detected in 2 former studies as early as 4 weeks after a single natalizumab infusion. 8, 9 However, there are no data reported about adverse events or infusion-related reactions in these patients.
Our observation supports the view that hypersensitivity reactions are associated with antibody formation and that these antibodies can occur early in the treatment course with natalizumab. So far, testing is recommended within 6 months after the beginning of natalizumab therapy in patients who show evidence for therapy failure and/or infusion-like reactions. We believe that the antibody status can add important information and should therefore be tested early during natalizumab treatment in all patients who present with any type of hypersensitivity reaction.
In conclusion, patients and treating physicians should be aware that delayed hypersensitivity reactions, such as serum sickness, can develop during treatment with natalizumab. If unusual symptoms consistent with an allergic reaction occur during the first days after infusion, patients should contact their neurologists to initiate appropriate medical treatment. In such patients, early testing for natalizumab antibodies is advised. 
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